Dependingon how cooling is applied to the systemand the concentrationand densityof the constituents, thethermalandsolutalbuoyancyforcesmayopposeor addto oneanotherleadingto variouscomplexconvectionpatterns [1, 2] . The buoyancy induced melt flow and transport of solid that occurs during solidification generates compositional and structural nonuniformities at the macroscopic level [3, 4] . It is the goal of models, such as that by Beckermann and Wang [5] , to predict such compositional and structural nonuniformities in an attempt to minimize their negative effect on the final properties of a casting. and 8 and between thermocouples 7 and 9. The furnace thermocouples 8 and 9 are kept slightly hotter than the wall thermocouples 5 and 7 through heat addition to the system, thereby preventing radial heat losses. 
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Regardless of the details of any effort to model these experiments, it is expected that temperature data will be used as input boundary conditions and that these data will need to be in numerical form, as in a Of the nine experimentsperformed,five experimentsexhibitedan equiaxedgrain structureas desired. For thesefive experiments, grain size measurements arepresented. Figure 13 showsthe volumetric grain diameterfor the top cooled A1-10 wt. pct. Cu alloys,E6 andE7. Thesevaluesarederivedfrom the linealdensitymeasurement. Figure   14 reports grain diameter for the bottom cooled AI-10 wt. pct. Cu alloy, E2. Figure  15 presents the grain size results for the refined, top cooled Al-lwt. pct. Cu alloys (E8 and E9 The results of E7 compared to E6, Figures 13 and 16 , show that an increase in the cooling and nucleation rate induces a decrease in segregation and grain size. Figure 17 shows the concentration results for two of the Al-lwt%Cu alloys, E5solidified upward, and E8 -solidified downward.
As in E2, the thermally and solutally stable E5 experiment shows normal inverse segregation. Experiment E8 however shows no macrosegregation. pct. Cu with 0.45 wt. pct. TiBz. Figure  8 Experiment E5, bottom cooled, 24 K/rain. initial cooling, Al-1 wt. pct. Cu with 0.67 wt. pct. TiB2. Figure 9 Ingot from experiment E6, top cooled, 5.3 K/rain. initial cooling, Al-10 wt. pct. Cu with 0.045 wt. pct. TiB2.
Figure
10 Experiment E7, top cooled, I 1.9 K/rain. initial cooling, Al-10 wt. pct. Cu with 0.067 wt. pct. TiB2. Cu experiments that exhibited an equiaxed grain structure, E8 and E9. Figure  16 Average Cu concentration along the length of the ingots from: E2 -solidified upward; E6 -solidified downward; E7 -solidified downward.
Note that from the start of solidification the concentration in E2 decreases, but percent Cu increases as solidification proceeds in E6 and E7. 
